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Table 1 Examples for the Group STPs

I Concurrence [23]: n moving point objects (MPO) showing the same motion attribute value (e.g.. speed,
azimuth) at time 1.

2 Trend-setter [23]: One trend-setting MPO anticipates the motion of m others, so that they show the same
motion attribute value.

3 (m,r) Flock [16, 24]: At least m MPOs are within a circular region of radius » and they move in the
same direction.

4 (m,r.d) Leadership [ 16, 24]: At least m MPOs are within a circular region of radius r, and they move
in the same direction. At least one of them was already moving in this direction for at least d time steps.

5 (m,r) Convergence [16, 24]: At least m MPOs will pass through the same circular region of radius r,
assuming they keep their direction.

6 (m,r) Encounter [16, 24]: At least m MPOs will be simultaneously inside the same circular region of
radius r (assuming they keep their speed and direction).

T (m, r,d) Convoy [20]: At least d consecutive timesteps, during which an (m, r) Density-based Cluster
is defined.

8 (m, r.d) Flock [6]: At least d consecutive timesteps, such that for every timestep there is a disk of radius
r that contains all the m MPOs.
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Example 5 Find a leadership pattern that consists of: 3 gazelles heading in northern
direction, followed by a (20, 15, 10) flock of gazelles.

let follow = vec("baba", "bab.a", "baab");
query
reportpattern|
leader: Gazelles feed
gpattern[.Id, mdirection(.Trip) between [ 45.0, 135.0 ],
three minutes, 3, "exactly" ],
flock: Gazelles feed {gl} Gazelles feed {g2}
symmjoin[ .Id_gi < ..Id_g2 ]
crosspattern[.Id_gl, .Id_g2, distance(Trip_gl, Trip_g2) < 30.0,
tenminutes, 20, "clique" ];
stconstraint ("flock", "leader", follow) ]
extend[ flockMReg: fun(t: TUPLE) Gazelles feed
boundingregion(attr(t, flock), create_duration(0, 30000) ) 1
extend[ leaderFinSet:val(final(.leader)),
flockInitSet:val(initial(.flock)) ]
filter[
always(mdirection(rough_center(.flockMReg)) between [45.0, 135.0]) and
(.leaderFinSet issubset .flockInitSet) ]
consume;
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